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ARCHAEOLOGICAL RESEARCH IN THE BISHRI REGION
— REPORT OF THE THIRD WORKING SEASON —
Katsuhiko OHNUMA*　 
Anas Al-KHABOUR** 
(30/August/2007)
The third working season of the Syria-Japan Archaeological Joint Research in the Bishri Region was 
started on August 1st, 2007 and was completed on August 29th, 2007.
The members of this joint research from the Syrian and Japanese missions are as follows.
Syrian mission: Anas Al-Khabour (Director), Ayham Al-Fahry and Mahmmod Al-Hassan.
Japanese mission: Katsuhiko Ohnuma (Director), Hirotoshi Numoto, Hiroyuki Sato, Masanobu 
Tachibana, Yoshihiro Nishiaki, Atsunori Hasegawa, Tomoyasu Kiuchi, Kenichi Tanno, Hitoshi 
Hasegawa, Tomoya Goto, Haider Urebi, Ryuichi Yoshitake, Lubna Omar, Chie Akashi, Mitsuo 
Hoshino, Naoko Fukami, Harumi Horioka, Shouko Ueda, Natsuko Fujikawa, Shu Takahama, Toshio 
Hayashi, Ryuji Matsubara and Toshiki Yagyu.
Dr. Bassam Jamous, Director General of the Syrian Directorate General of Antiquities and Musems 
and Dr. Michel Al-Maqdissi, Director of Archaeological Excavations and Research at the Syrian 
Directorate General of Antiquities and Musems and the Syrian Supervising Adviser for this joint 
research, kindly helped us towards the success of this third season of work, and we express our 
sincerest gratitudes to them for their warm-hearted cooperation.
In this working season, we started trench excavations in two squares (1 and 2) at the site of Tell 
Ghanem al-Ali.  We also undertook several surveys (Fig. 1), the results of which are briefly described 
below. 
1.　Trench excavations at Tell Ghanem al-Ali 
Katsuhiko Ohnuma (Professor,
Kokushikan University, Tokyo) and
Tomoyasu Kiuchi (Graduate School of
Humanities and Sociology, the University of Tokyo, Tokyo)
We started trench excavations in two squares at Tell Ghanem al-Ali (Fig. 2) on August 11th (Figs. 
3 and 4), and completed the work on August 27th (Fig. 5).
The works in the two squares (Fig. 6) yielded stone-walled structures and structures walled with 
mud bricks, as well as pits, door sockets, pottery, hearth, tannor, gravel floor, etc (Figs. 7 to 24).
Although exact dates of these structures are now under study, it is strongly demonstrated that 
they date to the EBⅢ Period on the basis of features of the pottery unearthed from them.
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2.　Geography and Geology of Tell Ghanem al-Ali
Mitsuo Hoshino (Professor, Graduate School of 
Environmental Studies, Nagoya University, Nagoya)
1. Topography
Tell Ghanem al-Ali has an elliptical shape with the long-axis with c.400 m stretching into NNE-
SSW direction (Fig. 25). The highest point of the Tell is 241.5 m above sea level, rising 12.5 m 
from the base level 229 m (Fig. 26). The upper part of the Tell is recently used as a cemetery for 
the local people. Access from the highway to the Tell by vehicle is possible through the farming 
road.
2. Natural Vegetation
Precipitation of the area is almost 0 mm and the temperature sometimes attains up to 40 degrees 
centigrade during the summer season.  Even under these hyper-arid conditions, natural vegetation 
can be observed at the hillside of the Tell.  Herbaceous plant communities are vegetated in places lower 
than 232 m level (Fig. 27-A). A group of tree, tiliaceae is conserved close to a branch of irrigation 
canal (Fig. 27-B).  These indicate that the water supplied by the extensive irrigation system permeates 
up to the hillside of the Tell.
3. Geological Consideration
Figure 28 shows the geological outcrop found at the base-level of the Tell.  At first, its stratified 
structure seemed to be a fluviatile sediments, but it was later identified to be sun-dried bricks of 
an ancient structure.
We made a correlation of the topographic level between the Tell and the Bishri Mountain-side using 
a surveying level.  As shown in Fig. 29, the base-level of the Tell is correlated to the lower terrace-
surface of the Bishri Mountainside.  Detailed stratigraphic correlations and geological survey of the 
river-terraces in the area will be emphasized in the next field work in November, 2007.
3.　Palaeolithic survey 
Hiroyuki Sato (Professor, Graduate School of 
Humanities and Sociology, the University of Tokyo, Tokyo)
A survey of Palaeolithic sites distribution was undertaken in the area between the city of Raqqa 
and the northern edge of the Mount Bishri.  As the result of this survey, we confirmed that the site 
of Barayt Tell Hammam, where Mousterian lithic artifacts are distributed in a considerable amount, 
is on a Pleistocene river terrace of the Euphrates (Figs.1 and 30).  We also confirmed that Mousterian 
lithic artifacts are distributed around the rock shelter called Metbaa, some 2 km east of Barayt Tell 
Hammam.  We think that this rock shelter may have been visited and inhabited by people who made 
the Mousterian lithic artifacts (Fig. 31).
4.  Prehistoric survey at the northern edge of Jebel Bishri, Raqqa
Yoshihiro Nishiaki (Professor, the University of Tokyo, Tokyo)
As part of the integrated archaeological research program led by Professor Katsuhiko Ohnuma 
for the Raqqa-Bishri region, a quick prehistoric survey was conducted along the northern edge of 
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Jebel Bishri. The main objective of this survey was to locate Neolithic sites as well as the ones of 
the adjacent period so that the importance of this arid region for understanding the origins of nomadic 
pastoralism is highlighted.  Two areas were visited during the short period of survey (August 4 to 
6): the Wadi Aabeid valley and the Jebel Tbouq area. 
Wadi Aabeid is located approximately 15 to 30km to the south of Tell Hammadin, forming one 
of the major valleys at the northern edge of Jebel Bishri.  It runs from the area of Tall Aabeid 
northwards with hilly banks on both sides.  A few flint-scattered spots were noted within the wadi 
beds and along the banks, but no in-situ sites were identified in this season, most likely due to the 
short period of survey.
More promising results were obtained from the area around Jebel Tbouq. This east-west running 
mountain range is situated at the north-western edge of Jebel Bishri, roughly 60km south of Raqqa.  
In an area cut by Wadi er-Rhoum, a PPNB station with a distribution of Naviform cores and their 
products was discovered on its left bank (Figs. 32 and 33).  In addition, a series of huge flint workshops 
were encountered further deep in the mountain along the wadi.  The workshops, clearly located on 
the outcrops of high quality flint, extend to the south and the east in the basin.  They seem to continue 
intermittently to the Tar al-Sbai area that was investigated by the Finnish mission, and the El Kowm 
basin intensively studied by the Syro-French missions.  
The surface sampling indicates that the workshops in the basin were derived from the Palaeolithic 
and Neolithic periods.  The Palaeolithic artifacts were best represented by well-made Levallois cores 
and flakes of the Middle Palaeolithic.  All the stages of the core reduction process took place in the 
workshops.  On the other hand, the identified Neolithic pieces were PPNB core-preforms and their 
preparation by-products only.  The workshops were obviously utilized for the initial stage of core 
preparation during the Neolithic period, and further reduction must have been made at other spots. 
As a matter of fact, such spots were located a few hundred meters to the north along the southern 
cliff of the mountain, where completely reduced PPNB Naviform cores and blades from them were 
distributed. 
Careful investigation of these different types of sites is to provide us with insight into behavioral 
patterns of the PPNB communities, who probably haunted in this area to cross Jebel Bishri towards 
north and south as well as to procure flint raw material.  The complete absence of farming tools 
such as sickle elements and ground stones in the flint samples suggests that they were either pastoralists 
or groups dispatched from home villages located in more favorable environments.
5.　Faunal analysis of the site of Tell Ghanem al-Ali 
Lubna Omar (Graduate school, Kyoto University, Kyoto)
The analysis of the faunal remains retrieved through trench excavations shows that the current 
bone assemblage consists of approximately 860 specimens.  More than half of the specimens belong 
to medium size mammals, sheep and goat in particular.  At the same time, Equid remains are abundant 
in Square 1, as are cattle.  The species less represented are gazelle, birds and rodents.  Cut marks 
are observed on two fragments, and some of the bones are burnt.  Two Bos’ s phalanges have gnawing 
traces made by canine.
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6.  Botanical research
Kenichi Tanno (Research Institute for
Humanity and Nature, Kyoto) and Chie Akashi
(Graduate school of Literature and Art, Waseda University, Tokyo)
Botanical remains from archaeological sites often give us solid answer against our questions of 
the subsistence such as what food ancient man ate and how was the vegetation around the site?  
To clarify these issues as for plant utilization in Tell Ghanam-alli, we collected charred plant remains 
using a water-floatation system (Fig. 34).  The soils taken in the present year are most presumably 
belonging to the Early Bronze Age: the period of flourishing the early agriculture and beginning 
of irrigation farming. 
So far 6 samples of about 55 litters of soil (Table 1) were processed, and water-floatation using 
1mm-mesh sieve yielded rich charcoal remains as well as seed remains in less quantity.  They need 
further investigation with microscope for identification, so we represent a preliminary data ovserved 
in the field by naked eyes only.
Some large cereal grains are visible, at least barley (Hordeum vulgare) seeds and a few 
emmer/einkorn wheat seeds.  One of Graminosae weeds, Lolium sp. was included as well.  Some 
large seeded legumes were also seen, probably faba beans (Vicia faba). 
Barley is quite common among the other Bronze Age sites in this area, and thought to be staple 
crop. Some of the barley were found in spikelet. Some pulses are extremely well-preserved, and 
seed coat, so fragile and usually lost during charred, was observed still attached to seeds.  From 
charcoal fragments, some were collected large enough for identification. Most of the other seeds 
and fruit remains are not identifiable without microscope, so they will be sent to Japan for the further 
analysis. 
We found that the ashy soil sampled during the trench excavations includes rich plant remains, 
though only restricted area was investigated. This ashy layers cover large part of the sounding area, 
so we consider that more systematic and detailed sampling is necessary. 
Consideration of the distribution of plants will make clarify the use of the houses, rooms or other 
contexts.
Botanical data of the historical era is still scarce, and the diet and the vegetation has been discussed 
on the bases of the literatures only so far. Collaboration of archaeological and histological studies, 
therefore, is greatly needed.
7.  Tells distribution survey using satellite photos
Hitoshi Hasegawa (Professor, Department
of Literature, Kokushikan University, Tokyo) and
Tomoya Goto (Graduate School of Human Sciences,
Kokushikan University, Tokyo）
From 12th to 16th of August of 2007, we undertook tells distribution survey along the River 
Euphrates around the city of Raqqa by means of Russian-made maps, correlating the legends on 
the maps (cemetery) with archaeological sites.  The area which our survey covered was Spot Image 
Full Scene（72km ¥ 60km）including the Middle Euphrates and the Mount Bishri.
Of the 21 cemeteries we surveyed along both banks of the Euphrates, 12 were identified to be 
archaeological sites on the basis of presence or absence of potsherd (Fig. 35).
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Fig. 1　Location of archaeological sites around the city of Raqqa including Tell Ghanem al-Ali where the 
Syria/Japan Joint Mission undertook trench excavations in this working season
Fig. 2　Tell Ghanem al-Ali seen from south-east.
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Fig. 3　 Ceremony to start trench excavations at Tell Ghanem al-Ali (Ohnuma: left, Al-Khabour: right).
Fig. 4　Memory photo on the start of trench excavations at Tell Ghanem al-Ali.
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Fig. 5　 Memory photo on the completion of trench excavations at Tell Ghanem al-Ali.
Fig. 6　Squares 1 and 2 (shaded green) for trench excavations.
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Fig. 10　 Mud-brick walls of Level 2, Square 1.
Fig. 9　Plan of Level 2, Square 1.
Fig. 8　Stone walls of Level 1, Square 1.
Fig. 7　Plan of Level 1 in Square 1.
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Fig. 12　 Basin and pottery of Level 2, Square 1.Fig. 11　 Pit before digging: Level 2, Square 1.
Fig. 13　 Door socket of Level 2, Square 1.
Fig. 14　 Plan of Level 1, Square 2.
Fig. 15　 Stone wall of Level 1, Square 2 (seen 
from east).
Fig. 16　 Stone wall of Level 1, Square 2 (seen 
from north).
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Fig. 18　 Tannor in Level 1, Square 2.Fig. 17　 Pottery concentration in Level 1, 
Square 2.
Fig. 19　 Gravel floor in Level 1, Square 2. Fig. 20　 Hearth in Level 1, Square 2.
Fig. 21　 Pit in Level 1, Square 2.
Fig. 22　 Plan of Level 2 in Square 2.
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Fig. 24　Stone wall in Level 2, Square 2 (seen 
from south).
Fig. 23　 Stone walls in Level 2, Square 2 (seen 
from north).
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Fig. 25　Topographic map of Tell Ghanem al-Ali reproduced from 1:5,000 topographic sheet U 1143 (1961/62 
by Italian Mission).
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Fig. 27　Natural vegetation observed at the hillside of the Tell.
A: herbaceous plant, B: tiliaceae.
A B
Fig. 28　 An outcrop at the base-level of the Tell.
Fig. 26 A panoramic photograph of Tell Ghanem al-Ali and its base level, viewed from NW direction. 
Two steps of terrace at the near side are artificially modified fields for irrigation farming, in which 
cucurbitaceous fruits and sugar canes are cultivated.
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Fig. 29　 Correlation between the base-level of the Tell and the lower terrace-surface of the Bishri Mountain-side.
Fig. 30　 The site of Barayt Tell Hammam where Mousterian lithic Artifacts are distributed.
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Fig. 31　 Rock shelter called Metbaa: Mousterian lithic artifacts are distributed in its front.
Fig. 32　 The PPNB flint scatter of Wadi er-Rhoum, Loc. 1, as seen from the east.
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Fig. 33　PPNB flint implements from Wadi er-Rhoum, Loc. 1.
Fig. 34　 Flotation system.
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Table 1　 Flotaion List of Tell Ghanem al-Ali.
Soil amontContextDate of samplingBasket No.Square
13    litreAshy layerAug.21/2007151
7    litreUnknownAug.21/200718-011
12.5 litreUnder stone wallAug.22/2007201
4.1 litreUnder stone wallAug.22/200720’1
9.5 litrePitAug.23/200720-011
8.8 litrePitAug.23/200720-021
Fig. 35　12 cemeteries identified to be archaeological sites.
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έΎΒΘϋϻ΍ΟϮϟϮϴΠϟ΍ϲ
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ΪѧѧΟϮϳϦѧѧϣΔϴѧѧδϴ΋ήϟ΍ΓΪѧѧϋΎϘϟ΍ϲѧѧϓϲΟϮѧѧϟϮϴΟήѧѧτϔΗϞѧѧΘϟ΍ˬΎϧΪѧѧϘΘϋ΍ˬΔѧѧϳ΍ΪΒϟ΍ϲѧѧϓΐΒѧѧδΑ
ΐѧѧΗήϤϟ΍ΎѧѧϬϨϳϮϜΗΎѧѧϬϧ΍ΖѧѧϓήϋΪѧѧόΑΎѧѧϤϴϓΎѧѧϬϨϜϟˬΔѧѧϳήϬϧΐѧѧγ΍ϭέΎѧѧϬϧ΃ϕϮΑΎѧѧσϒѧѧϔΠϣ
Ϊѧϗ˯ΎϨΑϦϣβϤθϟΎΑϢϳˬΔѧϴϠϤόΑΎϨϤϗΐѧϧΎΟϭϞѧΘϟ΍ϦϴѧΑϲϓ΍ήϏϮѧΒτϟ΍ϱϮΘѧδϤϟ΍ϲѧϓςѧΑέ
ϡ΍ΪΨΘγΎΑϱήθΒϟ΍ϞΒΟѧδϤϟ΍ϯϮΘѧδϣ΢ϥ΍ΎϧΪѧΟϮϓςΒΗήѧϳϞѧΘϟ΍Ϧѧϣϲѧδϴ΋ήϟ΍ϯϮΘѧδϤϟ΍
΢τδϟΎΑϞϔγϷ΍ϱήθΒϟ΍ϞΒΟ΢ϔγϦϣ
ϣ΢δϣϊϗ΍Ϯ΍ϟϱήΠΤϟ΍ήμόϝϭϷ΍
ϮΗΎγϲϛϮϳϭήϴϫΫΎΘγ΃ϡϮϠόϟ΍ΔϴϠϛΞϳήΧˬΔϴϧΎδϧϹ΍ϮϴϛϮσˬϮϴϛϮσΔόϣΎΟˬΔϴϋΎϤΘΟϻ΍ϭ 
ΰϛήΗ΍ϊѧϗ΍Ϯϣ΢δϣϟ΍ήѧμόϟίϮϤϟ΍ϱήѧΠΤ΍ϲѧϓΔѧϋϟ΍ϭΔѧϗήϟ΍ΔѧϨϳΪϣϦϴѧΑΔѧϘτϨϤϟѧϓΎΤΔ
ΎϤθϟ΍ϟˬ΢δϤϟ΍΍άϬϟΔΠϴΘϨϛϭˬϱήθΒϟ΍ϞΒΠϟΔϴΎϧΪϛ΄ΗϣϡΎѧϤΣϞѧΗΔѧϳήΑϊѧϗϮϣϦˬΚѧϴΣ
ΖѧѧϋίϮΗΕ΍ϭΩϷ΍ϦѧѧϣΔϴϨϴѧѧγϮΘδϴϠΒϟ΍Δϓήѧѧθϟ΍ϲѧѧϓΓήѧѧϴΒϛΔѧѧϴϤϜΑΔϳήϴΘѧѧγϮϤϟ΍ΔѧѧϳήΠΤϟ΍
Ε΍ήϔϟ΍
Ύπϳ΃ΎϧΪϛ΃ϰϠϋΕ΍ϭΩϷ΍΄ΠϠϤϟ΍ϝϮΣΔϋίϮϤϟ΍ΔϳήϴΘγϮϤϟ΍ΔϳήΠΤϟ΍ϰϤδϤϟ΍ϱήΠΤϟ΍
ΪόΑϰϠϋˬΎΒΘϴϣΪѧϗϱήѧΠΤϟ΍΄ѧΠϠϤϟ΍ϚѧϟΫϥΎѧΑΪѧϘΘόϧϭˬϡΎѧϤΣϞΗΔϳήΑϲϗήηϢϛ
΍ϮόϨλϦϳάϟ΍αΎϨϟ΍ϪϨϜγϭϩέ΍ίΕ΍ϭΩϷ΍ΔϳϭΪϴϟ΍ΔϳήϴΘγϮϤϟ΍ΔϳήΠΤϟ΍
ΎϣέϮμϋΓήΘϓ΢δϣϗΔϓΎΤϟ΍ϲϓΦϳέΎΘϟ΍ϞΒΔϴϟΎϤθϟ΍ΔϗήϟΎΑϱήθΒϟ΍ϞΒΠϟ
ϲϛΎθϴϧϭήϴϬϴηϮϳΫΎΘγ΃ϲϓϮϴϛϮσΔόϣΎΟ 
ϞѧΒΠϟΔϴϟΎϤѧθϟ΍ΔѧϓΎΤϟ΍ϝϮѧσϰѧϠϋΦϳέΎѧΘϟ΍ϞѧΒϗΎѧϣέϮѧμϋϊѧϗ΍Ϯϣϊϳήѧγ΢ѧδϤΑΎѧϨϤϗ
ˬϱήθΒϟ΍ΪϳΪΤΘϟΔϴΘϴϟϮϴϧϊϗ΍ϮϣϲϓϢϬϔϟΔϠΣΎϘϟ΍ΔϘτϨϤϟ΍ϩάϫϝϮѧλ΃ΔѧϳϮϋήϟ΍Ϟѧ΋ΎΒϘϟ΍ˬ
ϦϣϞϛϲϓϕϮΒσϞΒΟΔϘτϨϣϭΪϴΒϋϱΩ΍ϭ
ϊϘϳѧϴΒϋϱΩ΍ϭΪϲϟ΍ϮѧΣϦϳΩΎѧϤΣϞѧΗϦѧϣΏϮѧϨΠϟ΍ϰѧϟ΍ϢѧϛϦѧϣ΍ΪѧΣ΍ϭϼϜѧθϣˬ
ΔϳΩϭϷ΍ϩΎѧΠΗΎΑΪϴΒϋϞΗΔϘτϨϣϦϣϱήΠϳϭˬϱήθΒϟ΍ϞΒΠϟΔϴϟΎϤθϟ΍ΔϓΎΤϟ΍ϲϓΓήϴΒϜϟ΍
ϱήϳήѧγϲѧϓΔϴϧ΍ϮѧλϊѧϘΑΔόѧπΑΖѧψΣϮϟˬϦϴΒϧΎѧΠϟ΍ϼϛϰϠϋΔόϔΗήϣϑ΍ϮΤΑϝΎϤθϟ΍
ϪΒϧ΍ϮΟϝϮσϰϠϋϭϱΩ΍Ϯϟ΍
ϕϮѧѧΒσϞѧѧΒΟϱήѧѧθΒϟ΍ϞѧѧΒΠϟΔѧѧϴΑήϐϟ΍ΔϴϟΎϤѧѧθϟ΍ΔѧѧϓΎΤϟ΍ϲѧѧϓΏήѧѧϏϕήѧѧηϩΎѧѧΠΗΎΑϪѧѧΠΘϤϟ΍
ϲϟ΍ϮѧΤΑˬϡϮѧΣέϱΩ΍ϭΎѧϬότϘϳΔѧѧϘτϨϣϲϓˬΔѧϗήϟ΍ΏϮѧϨΟϢѧϛϮѧϫϭΩϮѧѧόΗΔѧτΤϣ
ΓήΘϔϟ331%ΎϬϴϓϋΓήΛΎϨΘϣϯϮϧϭϝΎμϧϠˬϯήδϴϟ΍Δϔπϟ΍ϰΔϓΎѧοϹΎΑΔϠѧδϠγϰѧϟ΍
ϞΒΠϟ΍ϩΎΠΗΎΑϖϤόϟΎΑΕΪΟϭϲΘϟ΍ΔϤΨπϟ΍ϞϤόϟ΍ΕΎηέϭϦϣ
΍ΔϳΎϬϨϟ΍ϲϓϟΏϮѧϨΟϮѧΤϧΓΪѧΘϤϣϩάϫϞϤόϟ΍ΕΎηέϭΖϧΎϛˬϲϋΎΒγϞΒΟνϮΤϟΔϴΑήϐ
ϲѧΘϟ΍ϲϋΎΒѧγέΎѧσΔѧϘτϨϣϰѧϟ΍ϊѧτϘΘϣϞϜѧθΑΓήϤΘѧδϣϭΪѧΒΗΚѧϴΣˬνϮѧΤϟ΍ϕήѧηϭ
ϨϠϔϟ΍ΔΜόΒϟ΍ΎϬϴϓΖΜΤΑΪϡΎϋΔϳΔѧϳΪϨϠϔϟ΍ΔѧΜόΒϟ΍ϦϜϟˬΕέΎѧη΃ϞѧϤϋΕΎѧηέϭϰѧϟ΍
ςϘϓϞΒΠϟ΍ϑήΟϲϓ
Ηѧѧϟ΍ΔϴΤτѧѧδϟ΍ΕΎѧѧϨϴόϟ΍ήϴѧѧθϭϥ΍ϰέΖѧѧϧΎϛνϮѧѧΤϟ΍ϲѧѧϓϞѧѧϤόϟ΍ΕΎѧѧηϟΩϮѧѧόΗΕ΍ήѧѧΘϔϠ
ϋΎϨμϟ΍ˬΔϴΘϴϟϮϴϨϟ΍ϭΔϴΘϴϟϮϴϟΎΒϟ΍ΎΔѧϳί΍ϮϠϔϟϯϮѧϨΑΪѧϴΟϞϜѧθΑΔϠΜϤϣΖϧΎϛΔϴΘϴϟϮϴϟΎΒϟ΍Ε
ϖ΋Ύϗέϭ΍ΪϴΟΔόϨμϣϦϣΖϴϟϮϴϟΎΒϟ΍ςγϭϷ΍
ϢΘѧѧΗΖѧѧϧΎϛϞѧѧΣ΍ήϣιΎѧѧϘϧ·ˬ ϚѧѧϠΗϞѧѧϤόϟ΍ΕΎѧѧηέϭϲѧѧϓϯϮѧѧϨϟ΍Ύѧѧπϳ΃ΔѧѧϴΘϴϟϮϴϨϟ΍ϊѧѧτϘϟ΍
ϦϣΖϧΎϛΔϓϭήόϤϟ΍ϓΓήΘ331%ΎϫήϴπΤΗϭΔϠϜθϣϯϮϧΔϴοήϋΞΗ΍ϮϧϥΎϛςϘϓ
ϞѧѧϤόϟ΍ΕΎѧηέϭϥ΍΢ѧѧο΍Ϯϟ΍ϦѧϣϥΎѧϛϚѧϠΗϞѧΣ΍ήϤϟΖϣΪΨΘѧѧγ΍Δѧѧϴϟϭ΃ϯϮѧѧϨϟ΍ήϴѧπΤΘϟ
ϊϗ΍ϮϣϲϓϥϮϜϳϥ΍ΐΠϳϊϨμϟ΍ϝΎϤϜΘγ΍ϭˬΖϴϟϮϴϨϟ΍ΓήΘϓϝϼΧϯήΧ΃
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ϊϗ΍ϭϲϓήϣϷ΍ϦѧϣΕΎѧΌϣΓΪѧϋΪѧόΑϰѧϠϋϲѧϓΔόѧοϮΘϣΖѧϧΎϛρΎѧϘϨϟ΍ϩάϫϞΜϣέΎѧΘϣϷ΍
ΚϴΣˬϞΒΠϟ΍ϦϣϲΑϮϨΠϟ΍ϑήΠϟ΍ϝϮσϰϠϋϝΎϤθϟ΍ϰϟ΍ΖΠΘϧ΃ϭϯϮѧϧϞѧϣΎϛϞϜѧθΑ
ϝΎμϧ΃ϝ΍ΓήΘϓ331%
ΎѧϨϳΩϭΰΘϟϮϫΔϔϠΘΨϤϟ΍ϊϗ΍ϮϤϟ΍ϩάϬϟϲϧ΄ΘϤϟ΍ΚΤΒϟ΍ΑρΎѧϤϧϷΎΔϴϛϮϠѧδϟ΍ϟϝ΍ΓήѧΘϓΕΎѧϴϟΎΠ
331%ϭϝΎϤѧθϟ΍ϩΎѧΠΗΎΑϱήѧθΒϟ΍ϞΒΟ΍ϭήΒόϴϟΔϘτϨϤϟ΍ϩάϫϰϟ΍ΎϤΑέ΍ϭΩέϮσϦϳάϟ΍ˬ
ϮϨΠϟ΍ˬΏΔϓΎοϹΎΑϡΎΨϟ΍ϥ΍Ϯμϟ΍ΓΩΎϣϞϴμΤΗϰϟ΍
ϞϣΎϜϟ΍ΏΎϴϐϟ΍Ε΍ϭΩϷΓέΎΠΤϟ΍ϭϞΟΎϨϤϟ΍ϞΜϣΔϋ΍έΰϟ΍ΔϴοέϷ΍ϥ΍Ϯѧμϟ΍ΕΎѧϨϴϋϲϓ
ΓήϜϓΡήτΗΎϣ·ˬΓΎϋέ΍ϮϧΎϛϢϬϧ΍ϭ΃ωέ΍ΰϤϟ΍ϦϣΔϠγήϣΕΎϋϮϤΠϣϡϷ΍ΔόοϮΘϤϟ΍
ΔΒγΎϨϤϟ΍ΕΎΌϴΒϟ΍ϲϓ
ϲϠόϟ΍ϢϧΎϏϊϗϮϣϲϧ΍ϮϴΤϟ΍ϞϴϠΤΘϟ΍
ϰϨΒϟήϤϋϮϴϛϮσΔόϣΎΟΔΠϳήΧ 
ΤΗϠήΒδϟ΍ϦϣΎϬϴϋΎϨϠμΣϲΘϟ΍Δϴϧ΍ϮϴΤϟ΍ΎϳΎϘΒϟ΍ϞϴΕήϬχ΃ήѧΜϛ΍ΎΒϳήϘΗΝΫϮϤϧ
ϑ΍ήѧΨϟ΍ιΎѧΧϞϜθΑˬΕΎϴϳΪΜϟ΍ϦϣςγϮΘϤϟ΍ϢΠΤϟ΍ϰϟ΍ΩϮόΗΝΫΎϤϨϟ΍ϚϠΗϒμϧϦϣ
ΝΫΎϤϨϟ΍ˬΰϨόϟ΍ϭϞϗϷ΍νέ΍ϮϘϟ΍ϭέϮϴτϟ΍ˬϥϻΰϐϟ΍ΖϧΎϛϼϴΜϤΗ
έΎѧΛ΁ΖѧѧψΣϮϟϊѧѧτϗΔѧѧϗϭήΤϣΖѧѧϧΎϛϡΎѧѧψόϟ΍ξѧόΑϭˬϦϴѧѧΘότϗϰѧѧϠϋϦϳήѧѧΛ΍ϙΎѧѧϨϫϭ
ΏΎϨϟ΍Δτγ΍ϮΑΎΘόϨλ
Ϩϟ΍ΚΤΒϟ΍ΒϲΗΎ
ϮϨϧΎΗϲθϴϨϴϛϮΗϮϳϮϛˬΔϴόϴΒτϟ΍ϭΔϴϧΎδϧϻ΍ΙϮΤΒϟ΍ΪϬόϣϲηΎϛ΍ϲθΗϭΔѧϴϠϛΞϳήΧΏ΍Ωϵ΍ΔѧόϣΎΟˬϦѧϔϟ΍ϭ
ϮϴϛϮσˬ΍Ϊϴγ΍ϭ 
ΗΎΒϨϟ΍ΎϳΎϘΒϟ΍ϴϊϗ΍ϮϤϟ΍ϦϣΔΔѧϳήΛϷ΍ϴτόΗΓΩΎѧϋΎѧϨΔѧΑϮΟ΃ϦѧϋΎϨΘϠΌѧγ΃ϞѧΜϣζϴѧόϟ΍ϝϮѧΣ
Ϟϛ΃΍ΫΎϣϥΎδϧϹ΍ϊϗϮϤϟ΍ϝϮΣϲΗΎΒϨϟ΍ςγϮϟ΍ϥΎϛϒϴϛϭϢϳΪϘϟ΍
ήΘϟ΍ˬϲ΋ΎϤϟ΍ϢϳϮόΘϟ΍ϡΎψϧϡ΍ΪΨΘγΎΑΔϤΤϔΘϤϟ΍ΕΎΗΎΒϨϟ΍ΎϳΎϘΑΎϨόϤΟ΍ѧϟ΍ΏάϲѧϓϩΎѧϨόϤΟϱ
νήΘϔϤϟ΍ϦϣϲϟΎΤϟ΍ϢγϮϤϟ΍Ϫѧϧ΍ϳˬήѧϜΒϤϟ΍ΰѧϧϭήΒϟ΍ΓήѧΘϔϟΩϮѧόΔѧϋ΍έΰϟ΍έΎѧϫΩί΍ΓήѧΘϓ
΍ΑϭΓήϜΒϤϟΪϲϋ΍έΰϟ΍ϱήϟ΍Δϳ΍
ϰѧѧϠϋˬΔѧѧϴ΋ήϣΖѧѧϧΎϛΓήѧѧϴΒϜϟ΍ΏϮѧѧΒΤϟ΍ξѧѧόΑϞѧѧϗϷ΍ϭˬΔѧѧτϨΤϟ΍ϭήϴόѧѧθϟ΍έϭάѧѧΑΪѧѧΣ΃
ΏΎθϋϷ΍ω΍Ϯϧ΃ΖϧΎϛΓέΎπϟ΍Ύπϳ΃έϭάΑϭˬΓΩϮΟϮϣΕΎΗΎΒϧϰϠϋΎѧϤΑέϥϭήϘϟ΍ϞϜη
˯ΎϴϟϮλΎϔϟ΍ϥϮϜΗϥ΍ΎϤϛˬήѧϜΒϤϟ΍ΰѧϧϭήΒϟ΍ήѧμϋϊѧϗ΍ϮϣϲѧϓΎѧϣΎϤΗΎό΋ΎѧηϥΎѧϛήϴόθϟ΍
Ϥϟ΍ϲϓϲδϴ΋ήϟ΍ϝϮμΤϤϟ΍ϥΎϛϪϧ΍ΪϘΘόϳϭˬΔϘτϨϭˬѧχϮϔΤϣΪѧΟϭήϴόθϟ΍΍άϫξόΑΎ
ϪΒϠϏ΍ΪϘϓϭζϫΓέάΒϟ΍˯ΎδϛϭˬΪϴΟϞϜθΑ˯ΎϨΛ΃ϢΤϔΘϟ΍ΔϴϠϤϋ
΢δϣϝϼΘϟ΍ΔϋίϮϤϟ΍ΔϳϮΠϟ΍έϮμϟ΍ϡ΍ΪΨΘγΎΑ
΍ϭΎϜϴѧγΎϫϲѧηϮΘϴϫΫΎΘѧγ΃ϢѧδϗˬΏ΍Ωϵ΍ϮѧϴϛϮσˬϥΎϜϴѧηϮϛϮϛΔѧόϣΎΟˬ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